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To^ rTgis^^SIESr in^ral to an array^ including a universal array, for 

aLSsis or n uc?eic acids, such as DNA. The devices and methods of the invention 
rsn hP used for identifying gene expression patterns in any organism. More 
^rificillv the universal a rrays of the invention comprise oligonucleotide probes of 
fff Jnllllll' oUgo nucIeot ide seque nces having a specified length n that may be selected 
£y a user Th e invention als o relates to analytical methods which can be used to 
analyze data (e.g., hybridization data) from such arrays. 



i.e. 



mSSTa further effect or it Invention is to provide a universal micro^rraY; . 
in arrai of oligon ucleotides having a specified sequence length n (referred to herein 
as "n-mlrs") wnerein all pos sible nucleotide sequence of length n are present on the 
arrav Current technologies use chips having only certain specific oligonucleotides 
thlFare carefuUy selected to detect particular genes. Thus, for every organism or 
™ for different cells from the same organism that express different genes) it is 
necessary to design a new mLro^array. ThI universal arrays of this invention therefore 
offer 32 advantage of being usifuTfor studying gene expression m any cell or 
organism; thereby making a specially designed chip unnecessary. 

To^ ^sfilflnother lT 3 l?tTt the' invention is to determine and provide useful values 
f °° the oligonucleotide 3 sequence length n that may be used in a universal array, 
particularly for preferred embodiments of analyzing gene expression. 

mo ^The invent!^ !f Kse^ in'part on the inventors' discovery that appropriate 
probe 1 lengths n ma? be 'selected tSat are small enough that fabrication of unggja^ 
arra vs comprising all oli gonucleotide probe sequence of length n is feasible ana 
av 74 "degeneracy" is low (i.e., e ach probe only hybridizes to, on average 
onlv TfS nucleic acids or genes). As a result, a hybridization matrix describing the 
"mapping" of expression levels to hybridization data in an experiment may be easily 
deSnvSluted Ssing the algorithms of the invention to identify relatively small 
subblocks . 

SfglfSiS^^^^Sf ( tSi ! pre8ent invention consists of a regular pattern of 
distinct sp ots of DNA sequ ences, each spot containing oligonucleotide strands of length 
n. In the set 

gTff&tS th^tgU th^a of the invention ,re not limited to the Particular 

for nucleic hybridization are well known in the art [1, 6, 8, 14, 18 . Using sucn 
models a skilled artisan may readily determine (e.g, by calculation) a number of 
sequences c(n) of length n tLt will hybridize or are capab e Q f ^idizing to an 
oligonucleotide probe of length n. Thus for a 9 lven . ^"^J 1 ^ ° f m ^f S f collection 
oligonucleotide probes having a particular sequence length n (for example, a collection 
of N sub 0=4 sup n probes on a universal array ) the number of sequences <c (n) > that may 
hybridize on average, to a gi ven probe can be readily calculated or otherwise 
Stermined. ?he probability of binding is expected to increase by this factor so that 
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the average probe degeneracy may be provided by the relation 9 d (n) = N g N 0 ( 1 - 
n + L ) .times, c { n ) 
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Sr»"-.S^ staging hybridization as a diagnostic too! 



different tags or f luorochromes . 
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